Radioprotection by hymenialdisine-derived checkpoint kinase 2 inhibitors.
DNA damage induced by ionizing radiation activates the ataxia telangiectasia mutated pathway, resulting in apoptosis or DNA repair. The serine/threonine checkpoint kinase (Chk2) is an important transducer of this DNA damage signaling pathway and mediates the ultimate fate of the cell. Chk2 is an advantageous target for the development of adjuvant drugs for cancer therapy, because inhibition of Chk2 allows normal cells to enter cell cycle arrest and DNA repair, whereas many tumors bypass cell cycle checkpoints. Chk2 inhibitors may thus have a radioprotective effect on normal cells. We report herein a class of natural product derived Chk2 inhibitors, exemplified by indoloazepine 1, that elicit a strong ATM-dependent Chk2-mediated radioprotection effect in normal cells and p53 wt cells, but not p53 mutant cells (>50% of all cancers). This study represents the first example of a radioprotective effect in human cells other than T-cells and implicates a functional ATM pathway as a requirement for IR-induced radioprotection by this class of Chk2 inhibitors. Several of the hymenialdisine-derived analogues inhibit Chk2 at nanomolar concentrations, inhibit autophosphorylation of Chk2 at Ser516 in cells, and increase the survival of normal cells following ionizing radiation.